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Lésson 17: EGYPTIAN NUMERATION - g

<

‘ This lesson is imtended.to help the children understand our

™ _ . place values in the decimal system of numeration and to make
a comparison.with an ancient systenr of numeration where

the numerals had no place value. The children should not

memorize the Egyptia'n system. The lesson should be omitted

. for slow learners. ' . : >

\\‘Illle ancient Egyptian system was based on two principles -=
" repétition and addition. It was a decimal system (system of
tens), Bht\was primarily used for recording purposes and .
nat for comﬁxtét’ion. The Egyptian had a set of basic sym-

" bls, of which dnly three are presented-to the children:

/a vertical stroke | to represent |

a heel bone . n 3 represent 10 -

-

____a scroll ' 9 to r'epgs'enf' foo

$

Ten v‘ertical‘strokes ‘equaled one heel\‘bpne; ten heel bones
equaled one scroll, etc. If the Egyptianwished to write a
‘numeral for one item, he drew one ver,t}gal 'stroke (|),- for , .
two items, two vertical strokes (| |); for three items, three
vertical strokeso (| | |),- and so on, up to nine strokes for nine
items (11T = . ST e

When the ancient Egyptian wished to write or Yepresent ten, -
he used one heel bone (N); for twenty, he used two heel bones
nn); for thirty, three heel bones (WNN), étc. He did the same.
kind of repetition when writing scrolls for hundreds -- four .
hunQred would be represented by four scrolls (9999). The four
scrolls would represent. 100 + 100 + 100 + 100.. The Egyptian -
number, 99 N|, would represent 200 + 10+-1 or 211, '

" You may wish to begin the lesson with a discussion of ancient
Egypt. If so, pictures.and-films would be helpful. A list of
books containing suitable pictures for display is included in
- . the materials list for this lesson.




.

MATERIALS

~' pictures of Egypt (optional) ‘

¢ v . M »
Recommended scources are: . .

Life Magazine,, April 1968 issues . ..

The Rwer Nile by Bruce Brander, National Geographlc
Somety, Washmgton, D.C., 1966

Dictionary of Egyptian Civilization by Georges Posener, --°

"' " Tudor Publishing Co., New York. 1959 p
.. Thebes of the Pharaohs by Charles F. Nims. Stein and
N el Day. New York. 1965° o
Life In the Ancient World by Bart Wmer. Random House .
.- . 1961, pp. 34~ 77. 5 b . :
l The Golden Book of Lost Worlds by Janet Chenery. Gololen
. *  Press. New York 1963, pp. 7-49 : -

- Worksheets 42, 43 and 44

PROCEDURE

» -
e e
A}

* ' Tell your class that Tor myst have .spent some time at the
library reading books about number systeims other than ours, ’

< -, because he has mentiored some of the numerals used by the”

‘ ancient Egyptians, If you have pictures or films about

« ancient Egypt, show them to the childrén. Pictures of the
Sphinx, the Nile River, gnd of the wall paintings the ancient
Egyptians made would, be approprlate. Also show the chil- .

_ 'dren where Egypt is on amap or globe. Say that Tor’ thought

*  the Egyptians must ha ve been very interesting and he’ would

like the children to hear about the Egyptian numerals,

L . Before sfarting the presentation of the Egyptian numerals, ask
- the children whether any of them knows what our number sys-
tem is called. If no.child does, provide the answer -= the .
Hindu-Arabic syStem, :

—

Act1v1tyA _ . .

- -

° Explam to the children the meanmg of the Egyptian symbols,
- ‘ | n, and Q, 1 e., that they represent one, ten, and one °

<




T e

- hundred, re‘s'p”ectively.

Point out that the Egyptians had no.
symbol to represent zero, Write 17 on the chalk board. Call

on a chrld to come to the dhalk board and write the Egyptian

numeral for 177 ~(ﬁ| D

.

Help the child write the correct answér,” Continue the actiyity
by writing several examples -on the chalk board and repeating .
the same procedure Use numerals such’as 6, 32, 94, 368,
416, etc. - Have the chlldren practice writing these numerals
at their desks while the others are writing on the ‘chalk board.
Help the chrldren complete Worksheets 42 43, and 44, )

»

o N - .
1
&

worksheet 42
Unit 16

wnie the following. xr Egyptian numerals,

-

Workshegt 43
Yt 16

<

Name  Name,

T= 10 9= 100 ° b= : o = 0

* Write the following in our numerals.

< - -

. 9999999 00| | | =

444 =

32 = aeall
74 = ~pvannt | | ) »
. s 99 tanan ] [T =
I .
142 = 9~nnn |
‘ 9999111 ) =
483 = 9999 rannnant ] 1 | ) .
) 20
. - 9959(‘{10:1“(“” I =
774 = 999999 granannn| |41 1
999901 111 9gnnnnn) |1 .=

>

A
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Aruitoxt provided by Eic:

- Aia)

Worksheet 44
Uit 16

.

numerals.

. Example: .

~ 5

SR

9o + 971
9~ + 91|

999995 1111

.

99+ ™ + |i]

Name,_

it

iy

L}

W

«

_Write the Sum¢ 1n Egyptian, then change to

03

ponp B

our

W

vl

999mn|{]

333

v

99nrn| | = AR
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Activity B
Write on the chalk board:

~ 462 = 9999mmnnnn{| - i

3 -

Then ask: o .

-] ’ .
SEPARATE SYMBOLS-DID WE

HOW MANY DIGITS OR
462 IN OUR SYSTEM? (3.) ° )

HAVE TO USE TO WRITE

-

HOW MANY IN THE EGYPTIAN gysTEM? (12.)

AN ' WHIGH I$ EASIER TO USE? (Our system.)

L 1

Y R .
4 . .

Show the children that the numeral 462 may be written in any ~
order# It can be written, for example as:,

9999nnNNNNY| ~or nnn99AnN 29| |

t this is because the Egyptian system usefronly
e of ad-ition and repetition. It follows no °
%lace value..

‘Explain tha ¥

the propertih
order and the numerals have no

S .

o If you wish, rep

, . 962 and 999999999nnNNNN| | '

cat with other examples, such as: '



Tesson 18: ROMAN NUMERATION

"o
e © .

o : A f)rlbef investigation into the Roman nume'ai'ation system

T . . should enable a child to é’ppreciate our decimal (base ten)”
system more. Roman numerals are still psed'frequeritly

. in our society. You can see them on clock faces, in books,” -

. on cornerstones, in motion picture screen credits, in °*

- English theme outlines, and so on. Little emphasis should - . :

) be placed on mastering the reading of Roman numerals we )

N ’ the emphasis should be on comparing decimal numerals

with Roman numerals.. The children will see that.the.Roman 5

system is more complex,

w

- -

As with the,érevious lesson, you may wish to show pictures o
. ) that tell the children something about the lifé of the ancient
' Romans. Three books containing. suitable pictures are listed

‘in’the materials for this lesson’, - . S

! N o . : ’

‘MATERIALS

- a - ra

~ .

— pictures of ancient Rome (optional) - ‘ . \ -
R : ‘ .

" Recommended sources’ are:

‘Life in the Ancient World by Bart Winer, Random House/

' _Inc.; 1961, ) ' T, \ '

N : . * Ancient Romé. by'.Rd.ger: Butterfield, Odyssey Eress,
L T Newvouk, 1964 che L

. . The Fountains: ofARorﬁe by H.V. ‘Mortén, MacMillan

' . Company, New York, 1966,

- g .

~ Worksheets 45, 46 and 47

Kl

PROCED URE L . S PR -

If you-wish, tell the children thag Tor has now been reading "
.9 about the ancient Roman#numerétio'_n system ‘and would like
) ' the class to take a'look atthese numerals. "As an intro- | ¢ .
duction, dj {:u‘_ss priefly some of the history of ancient Rome, "
showing. pictures.of Caésar,. the Colosseum, etc. Have the:* |
R children join in this qliscu;séio‘n with' information ffom films :
they have seen, 'too. - . ’

» .
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_ Actiyity A - / < TN Y
. o Draw a large picture of a clock face on a piece of tagboard. - T
: Use Ronian numerals to label it.. )
] ‘ i .-
> ) \’ 1 .
R
: HAS ANYONE EVER SEEN A CLOCK FACE THAT LOOKS '
: ‘LIKB THIS’ WHERE? | _
- > ' WHAT WKIND..OELNUMERALS ARE THESE? (Roman.) . -
~ .. < * . - | .
' WHERE ELSE HAVE YOU SEEN THESE NUMERALS‘? (In books,
on bulldmgs etc y
' WHAT ARE THE DIGITS OR SYMBOLS THAT APPEAR.ON THIS S '
n ‘CLOCK FACE'? L v, X ) - a ’ S
v - . LET'S "SEE .IF WE CAN FIGURE QUT WHAT THESE- SYMBOLS .
. X ‘ MEAN; MAYBE WE CAN COMPARE THIS CLOCK WITH OUR Lo
.- ST, . REGULAR CLOCK ) ) -~
‘ o Draw a picture of a regular clock face and place it along side
“of the Roman numeral clock face. . .
) t 3, ' \ N LI VO
A bl . h
s ‘ &.
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Have the children look.,
at Worksheet 45. Now,,

. by-one-to-oge ‘corre-

‘spondénce, compare the
symbols as yllows:

" 'WHAT DOES THET
ON THE‘ROMAN ...
CLOCK REPRESENT?
(1.) '

Draw a line from T to I.
-Write.thé I in the cor-
rect square, -

* WHAT DOES THE V
ON_THE ROMAN .
CLOCK REPRESENT?
(5.) «

Draw a line from 5 to V.
Write the V in the cor-
rect squdre » 8

.

-

Worksheet 45
Unit 16

Hm;lu-Arabrc Roman
(?omplete rhis chart. - )
N vl IO BET T LR I 2 I
Ro:nan e.I lI ‘;I‘l“I IV '%' VI
A o;‘fg‘l‘)’l‘g F g. s | o] | e
omen | VI i [ IX| x| XI|XII

WHAT DOES THE X ON THE ROMAN CLOCK REPRESENT”

¢

LI

‘Draw a line from LO to. X, .Write‘the X in'the correct square,

%

" Give the v and the IX last.|

-
@

CAN YOU EXPIAIN THE ve .
cfive,) . - -

~ CAN YOU EXPLJ\IN THE IX2
-~ tefi.)

'I:Iave the chilciren

etc.

104

=
(Four, 1mp11e‘c'i as one before

(Nine‘, implied as one before

R ‘ SR

- -

-

.
-

' v
. Continue comparing all the numerals on the clock faces.

E

A

-

c@ete Worksheet 45 by placing the_cor-
responding numeral the .proper spaces,
plam the notation as you proceed, e. g. ' XII = 10 +1+ 1=

Remember to ex-

12,
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. ) ) 'o‘ - < )v:.~ P ’ Ve )
. i Contmue by drawmg the symbols "I and "C" on youx;..chalk"‘ n ,'
) board. Explain thaf these symbols are Roman nume{als which ,
répresent 50 and 100, respectively, - Ask the chlldren to o .
identify orally XXXIII X, CXX X, etc, | .. - -
204 R4 s ‘.,. L
' : Then have them complete Wofksheets 46 and 47.
\ . °”‘ . - e o . a ;{..
P otnchoet 46 1 e 7 . “| Worksheet 47. w A, .- N B
x\mrt I?{ R . Nome \\‘\ . U:‘r‘ ";eel . Name . *
EA . \\\\-k
Write the Roman numerals for: T \\\\ Wrue our.numerals for:
) . . 'Y'”‘. . . L > .
S 15=_ ., [t vii=_7 & 1x-_97
J . . . i . N . * .
‘ , 2 = [)- 20 =__ Xx of o‘ ’ - ¢ . -:
I K - \ ..
, 4=_IV_ [ .50=_L || XVIF=\7: - CXIX=_/7
- o, -~ - ' \\‘ . .
b=_VI 65- _LXV - -
. : “ | XXM = LVI=_56" |
8=.VI[ | 69=_LXIX . B ‘“ ]
9=_IX | 90-_Xe || -1v-_+_ locoxx=2a0 ‘
—0=_x _1'100-_C || . .
' ~ | R EE - 27 .} cce=.500 |
C. | 13=_XuL_ | 200-_cc [|¥EW=2T . €CC=3500 |
. . . A ., T N 7 . A
¢ ) *
Activity B -
“Write 33 anerXXIII on the chalk hoard,
HOW’ l\/IANY DIGITS OR SYMBOLS FOR 33 DO WE USEa .
. . IN OUR SYSTEM? (2.) - / co T
- HOW MANY IN THE ROMAN SYSTEM? 6.) . 4 o '
! P WHICH IS EASIER TO WRITE" (33 the Hindu-ArabiC‘ ) -

DOES THE ROMAN NUMERAL HAVE PIACE VALUE" (No )

-

+105
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L Explain that itdoes have ttLe property of order, i.e., XX'XII.L Lo N
W Tl must be writt,en ekactly -asdt is., It cannot ke written XXIIXI-. b

. » s _The Roman system, as the Egypfian spatem, doas not ‘have as-
Y F Py . i -
.ot K symbol' for zero.. .

. . - . o 7 .
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o o . y o’
— - L e e
i e . . K » , T oa e
. < g Cvey o o ‘Rep.eatv.vvi?h:\ 5 P , K . .o
- . . . - *
« [y - N - -~ Y
. . ) . . . - . >
~ . L . L ahd 50— B
- .

E " ' "LV and_5§ L S
C : XXXVII and 38 o L .

0 S ~ Grand 1000 . T : ;.

: .  coxxxuf and 233 ~ s

. '. IS TH,E HINDU-ARABIC NUMERAL ALWAYS EASIER TO WRITE ’

L ' THAN THE ROMAN: NUMERAL? ' = .« - = .
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‘' PURROSE’ . SRR

v’- * ' ') ' . R v
T -~ To'develop the 1dea that weight is a property that can be

.. .used to describe and compare obJects

. # = To have the childrén discover that there® are more prec1se

- \‘ . methods of measunng the property of weight than by heft-

. . ’ o b lng . - ‘o

- To have the ahildren construct and use several devices . —
for measuring weight ‘and record the results in- different

* : WaYS\. ) -

-

N -

R \ ‘ ’ . / )
. - To rev1ew thg 1dea that a’fraction is a part o{somethihg, _ *
, and to enQrge the children's understand1ng of the real .

- number system by. LlSlng fractions on t'ﬁ'e number line.

\ \ haattl

- To have the children _recognize the value of standard -

units of measurement for the property of weight, as they ° v
. ;- did previously for't e property of length ’

*
¢

* about measurement by .studying the‘property of weight, In v '
e TS L&sson 19 they m#&ee and ord"ér gross,.comparisons of Weight
L by hefting objécts in_their hands, Then the children improve
their methods of measuring weight b constructing and using R
L balances (Lessons 20 and 21), Variation in measurement is
emphasized in Lesson 22 when’ the children develop two
standard weight units to improve their. meealwrements In
Lesscn 23 fractiongl weight is related to the epresentation
of ‘numbers on the Mmber line. "In Lesson 24, the children
o construét another weighing device; *Variation in weight mea--
I surement is demonstrated again in Lesson 25, when results v
A ‘ obtained by different children are compared o - \\

« &‘-

~ Y
1/ Lessons 22 and 2:5 should emphasize the fact that tHere is . -
variation in all’ measurements, Variation is due, in part, to
.- . _the inevitablé errors which occur during the process of meax
“ ' suring., Independeht measurements of the same quantity will

A -

| 1 0.:':;
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always d1ffér, even though. wvery shgh(tly. ,.Variahon may also
»be due, to differences in sampfles. Objects which. are seem-—
mgly c}kntlcal a;e never really identical and ’ﬁué fact also
results in differing meastuements of the same. property. For
example, one cork may looK very much like another, but ‘given
sufficiently sensmve balances, one could show that each.
cork differs .ahghtly in welght from all the others, Thus each

..

.-object in the- un1?7ersef is’uniqie, as we would fmd out if we

could measure propertles with sufficient precislon.

- * '\.

" Inaccuracy and variationfre a,lway., involved in making ‘mea~ .
.surements. By having the children work with welght, this o

section of the unit begins to, 1llustrate\t_hese fundamental
} qualities.®f the méasuring process . o
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- Lesson 19:-- A NEW PROPERTY

- . T

s . Y. -~
-

This less_og(fprovides experience in ordering on the basis of a

property other than lengtB “The property of’“@fg‘ht*‘s*ﬁrtro‘ - ~~*;

e it

. ) ;'. - duced by h aving ‘groups of children order objects by ‘hefting— R —
. ’ . - them in fl‘nexr hands to judge the relative weights. Then each . L.
T - child isy glven a set of objects to order by heftmg He re-- _ ’ "

i} n A . cords P})s f;ndmgs for this set on Wonksheet 48,

) - \ - A ACth]f Y A is mtended to 91 e the ch11dren an opportumty to -
. v use the1r observatmnal and
great many properties before fycusing on the property of
- we1ght It is also-intended as & review of récording with
. symbols A segment of the Tor sLo\ ry is provided below. You
- . may find it helpful in introdlcing. the activities .

- / .

In Ac[t1v1ty A give'the children plenty o ractlce in .reeord—
“ing with symbols on the chalk board. before they do ‘he work-.

e

) _ o : sheeét in Act1v1ty B. Show them how the memnmbers .of each
¥ EEI - setare represented by lowercase letters suckas a, b, ¢, d,
- * and that cap1ta1 w represents the weight, Thus in ordering . .
S " the members of Set A by weight, a chlld should make thls D
. < . symbolic. reCOrd . \ . \ I
¥ " . ,‘ . ! . ) . o, . J
:,‘ . o T e ‘ SetA (a_, b, c)“ & -- Ping-Pong ball . .
o PR : . . b -=gubber ball “ T
L et Tt ¢ -- cldy ball
~ - E . * » > . T ) A e
: : w<ow \
; ’ o a Nb — The "greater than" symbol should ‘ R
- : W < W T .alsobe used in-the comparlsons ‘
. ' ) b . ¢ - °. 'The result fof Set A '
) W < - > > W
- y WA WC . Wc Wb V\: a ¢
L W ew, o <owo .o o
.a b C -

~ .~ a -
o, N «

If you waht your class to review the concept of tran51t1v1ty,
this lessomprov;des ua._goocLopportumty,.-.sSlmply ask the

chlldren, "When we: know that the weight of d is less thafi
the weight of b, and that the weight of b is lees than.the .
weight of ¢, is it necessary to’ compare the wetghts of a

- and ¢ directly?" “5 - ‘ o
P » o _ . ‘ .

c | e
. 109 - : L
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Activity A

i

MATERIALS - L

- <

Fur each.group of-5 or 6 children, provide one of the ~

. -~  Sets A-D, .If you make’ substitutions, keep in mind that the -

three objects in a set should be similar in size and shape,
but snourd‘vary‘conSidepablv in weight.-

~Set A'(] Ping=pbny ball; I rubber ball,. I ball of clay} . |

~ Set B{! brick I .hard block,“l soft block; or | hard
blo,ck ‘| soft block, | closed box of 51milar

size, etc, } .- -

N Set c{ ! irregular stone, | papier—mache lump, 1 irregular
: . piece of- styrofoam} .

8 -
-~

Sjat D { 3 covered paper cups or othér ‘containers filled with L

materials of three different densities} Select from
such things. as: soap powden, sand, sugar, salt,
corks, “small blocks, counters,-etc. ___

- == for each child -- LT
- set csmsisting of: { paper clip, crayon i*eading book
sc1ssors}

- - Worksheet 48 ' i

$

If you wish to continue’the story_of Tor at this pomt, use the
following or your own version of it.

Y
-

MORE-ABOUT TOR
e .
“Miss ]ohnson, " Tor said, "I'm very happy about what I have

learned about numbers and measunng with your class. I liked
- finding out dbout those ancient systems ‘of numeration, too, And
the number line, the addition slide rule and the abacus were all

very interesting. But I'm beginning to worry about two things."
P

r

"What things ; To“r?"‘“M*‘rss—Iohnsonuasked.

a * 2

wWell, the first thing is that I think I have forgotten how to

“. use the 'greater than and the 'less than symbols

- - ‘ ' J
se o, < ) ’ - ’ R
1ig

~t : . ¥ N

LS




) "Oh I'm sure the children will be W1lling to feview those for-

you, Tor,” We could start, by comparing some objects for the prop-

erty of length..._ o . ) -

"That réminds, me of my second wor"f'y;" Tor interrupted

»

&

‘_,"Don t Earth People ever talk about any property “but length'? I'm

other properties to consider .«s.% maybe size, shape, color. L

T“Next he picked up a rubber ball It béunced high, too, but not so

of clay. It just went s-p-l-a-t and stayed on the floor.

p———

really pretty tired o measuring length There must be many

The children laughed Tomm.y said "I think we would all . -

- o

like w0 compare some’ other properties for a change.' Then he

picked up a Ping-Pong ball and bounced it, It bounced.very> high. ) R

high as th'e Ping-Pong ball.. Pinally, Tommy tried to bounce a ball‘

LN

’ "QWhat property was I’ testin‘g, Tor? " Tommy asked,

Tor shook his head':- "Idon't knoW," 'he admitted.

Sally said, " Tommy was comparing the bounciness of the .

three balls weren't you, 'Fommy" " : X

"Say, that's more like itf" Tor said iNow I'd like to.hear .

-

my‘_fnends-in this class describe and.compare the properties of a”

great many objects, "

- -

- "We will do better than that for you, Tor," Miss Iohnson
said "The children W1ll not only tell you ‘how ob;ects are alike . ' - -

-= they Will also tell you some of the ways they are different "

¥ \

"And, who knows? -We may even find a very interesting new R

P

b4

2]

property to-measure... Tommy said. S - . 3

“

"Oh, that Would be greati" Tor said.




¥
»
13
¢

o

Miss Johnson theﬁ brought out some ‘sets of objects for the
I " class to déscribe and compare. Tor was so curious about the-ob-
: jects that he keaned forward too far and nearly fell off his chair.

Anyone could seé that he ¢ould hardly wait for the lesson to start, -

- » N -~
- ‘
v
® 600 00 0 0000 000000 ”
. M > N

-

s Placé enough Sets A-D around the room so that small groups
' of children can handle the objects and discuss the propertles
. Move from group to group, éncouraging each group to dlSCllSS
. " similar as well as different properties, including size, shape,-
. o color, softness, etc. (This can be either a group or'a class

N @\ discussion;), . , v
. . 3 A : :

. " Whether the children bring up the subject of weight them-
B ) sélves, or not,.ask each group to determine how the Welghts
of the objects compare by lifting (hefting) the objects in
) . their hands, When each ch1ld has had &h n opportunity to heft .
“ ° at least one set ofob]ects have the class record the-com~ o
parrsons on the chalk board

-

1

For a set of three ob;ects there are three bmary comparlsons

which ¢an be made and recorded

_ Wé < W «(weight of Ping'—EOng ball is less than
‘ . . weight of rubber ball)

N

T - ' Wb < W_  (weight of rubber ballis less than welght
- : , “of clay ball)

Wa < Wc (we1ght of ng Pong ball is less than
- ‘ ) weight of clay ball) ' Lo
L L] N - e . B R ) .
' Guide the childrenin recording the first set, but.let them re-
cord the remaining sets on the chalk board., When this is
done, ask the children to order each set: -

o W< W < w ' :
a b~ ¢ - - . N

- * ~ A )

R
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Asrk one ch11d from each group to record the ordermg of their
set on the chalk board, . Quéstion the class about the réla-
tive weights of the obJects shown jn the ordering. Rotate

groups, so that different children may check the ordering of.
each kind of set. . 4 -

- ~

‘Now, 1f you w1sh to review.or remforce. the concept of transi-
tivity, ask, the children whether it was necessary to compare
the weight of object a with the weight of ob) ect ¢ to deter—
mine the-order of- weight of three objects in @ given set,

From their experiences with measurement’s of length in f1rst
grade, some children should ‘be able to éxplain that when -
they kihow that the weight of object a is less than the weight
of object<b, and that the weight of b 'is less than that of ¢,

" they do not need to compare ‘a and ¢ d1rect1y, because they
can predict that'the weight of a will be thé least and the
weight of ¢, the greatest. .Therefore only..txvo binary compar-
1sons were réally needed. - )

Act1v1ty' B -

o

See that- each child has a
‘paper clip, a crayon, a orksheet 48
reading book,-and scis- . T .
sors on his desk, Ask To [symbor  ° ~
the class to turn tO Work- V,Va = Weight of the paper clip
sheet 48, Explam how - ’ : n
the symbols are used and - Wp = Welans onhe pock
what the cliildreh are to™ , |  * | We = Weldhtof the scissors
do 'to complete this work- |} i Wy = ‘Welght of the crayon
sheet. Instruct the chil- o - .
dren to heft the objects Compare the weight of your objects by picking up one
two.at a time and arrange. iox; e’a_ch‘ll;angh ‘kl)‘;a::kwrite !he proper symbol ‘<, >,
them in order by weight .- '

on their desks -- the ob-
jéct of least weight at the
left, Each child should . ,
record the six binary com- ..é__ w
parisons required by the o
-worksheet .Then he Eompare the weights of all four ob)ects Write the
should order his data on letters for the objects inthe blanks.

‘the last line, - ' Tw g <w

3
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Again transitivity may be explored by asking whether it was.
necessary to make all six hinary comparisons in order to fill
in the last line of the worksi'leet' Some 6f the children may }
be able to tell you that sometimes only three binary compan-
sons will actually be needed to determme the order of welght
for the" four obJects. o . - CoL L. .

o
1)

You may’wish to-conclude the lesson by saying that you hdpe

Tor. likes the, new property. <= weight <~ which the-children '
have been companng, ‘and that in the next lessons they will-
be considering.some Ways other than heftmg, for comparing
this properfty,
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'-Les"sc‘m'zb USINGA SEESAW -‘ L C T

The. 1dea thaf a beam balance is useful for comparing the
) weights of two objects is developed in this lesson. In B
RS Activity A the ch1ldren are,challengéed to find a method of - -
T " ~~comparing the we1ght of a S-unit Minnebar with that of a \\
" papﬁwmp\lgy means of a ruler balanced or. a pencil.

RPN S ot i SRRSO ~~-"°~’\1 R

" In ACtivity*B, 3" seesaW‘isdugﬂto order all the children in a ‘ ‘

set By weight,” It may not be practical for you to include all
‘the children 1n the class in this set, D\term e how many.

ch11dren you can convemently include in the set after eadind
the activity. If some children are sensitive about the:;\

- . weight, due to obesity or gxtreme thinness, assign them to . \
help you. with the equ1pment keep the class 1n order, record
data, etc, a .

MATERIAts - , I

=-for each child -- "~ -

‘penci¥

I

— ruler ’ ' " . R :-’H_
- ;5-unit Minnebar = - R _ w
- papercup . _ S S

-

- . *, --fortheclass-= . o - ‘.

seesaw (or 6* x 8" x 2" plank balanced on a brick) ‘

he ) L3

PROCEDURE ~ . LT P L.

Activity A . )

< See that each child has on his desk a pencil, ruler, S-unit .
Minnebar and a paper cup, Challenge the children to dis-.
cover ways to use these objects to decide whether the Minne=
bar is heavier or lighter than the cup,- Most of the children.

_will devise arm balances, Some mdy be equal-arm balances,

and some_may be unequal-arm balances as shown in the
diagram on the next page.

-

f
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‘Balances

Equal-Arm

~ - Permit students to use.and observe their balanges befote you
.- : . discuss the merits of one or the other, Invite the.children to-
: ! ".show any method of comparing Qbjects by weight which is
different from the equal-arm balance method, Then ask

-
2,

- g * WHAT IS THE DIFPERENCE BETWEEN AN’ EQUAL-ARM
T BAIANCE AND AN UNEQUAL—ARM BAIANCE? (The ,
_pencil 1s centered beneath the ruler for the, equal-arm

—type ) . . o ) . . v )‘

) Have he‘ckrildren use th°ir balances to answer “the next two

' S © .- questions: ) C
‘ - . . T — .

A HOW GAN 'YOU TELL WHICH O?]EC\TIS*"HBML\R THAN.

' ANOTHER IF YOU ARE COMPARING THEIR WEIGHT WAT

AN E;,QUAL—ARM BAIANCE?, (The heavier object makes

its end of the ruler go down ) = -

3

HOW CAN YOU TELL WHIC’H OF TWO OBIECTS IS HEAV-
IER WHEN YOU ARE USING AN UNEQUAL—ARM BALANCE?
(It is difficult, but you can tell; at balance, the shorter
arm carries the greater weight,) - T e s

1d ‘ AR * o . N -

Activity B , ;

o

Select a set of children to be weighed Then ask the class
" . how,you could arrange this. sef of children in érder according
) - ) to their weight If they suggest lifting, say that th1s would
. .+ be too difficult for.you -- you want an easier method. If the
. idea of using an equal-arm balanr*e does not come from the
class, ask if a seesaw ar teeter—totter might be useful, !
When this has been'discussed; uSe a ‘§eesaw (or the plank
and brick mentioned in the materi_als) to do the ordering., ) :

A P Ret N MY RN RS M e
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- * v . - - N ;o . o - ., -
‘ : Several seesaws in the playground could be used, if they are SRS i
’ ava1lable and if the children will remain fa1rly orderly under L
a classnate s supervision, , Coe -

As the first step in ordermg the set of children by weight

. select one child as the standard and soért all ‘the children

] . into three subsets -- the ¢hildren with ,more weight than the . L

-. . . * . ... standard, the children with less weigh?, and the Childrgn - -
Y to with about the same weight. S .

4 . . d
. i

. ’ If you selected a very large set of children (or the ent1re ee v v

. T “class), it will be necessary to seléect.a ch1ld in each sibset.

o Cor . as the standard for that group,. and sort.the members of the ° .

' A T ’ subset in the same way, until all the ch11dren have been ar- ~ .
o N S rang‘ed in order by weight: ’ a T -
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-« Lesson 21.: BUILDING A BEAM BALANCE

. . This lesson familiarizes the 'children with the construction -
U and use of a' simple beam balance, and makes them realizes .
\ ., . the need for a standard unit of 'weight. After using this beam )
N L " balance, the children see the advantages it has over the p
et s ‘- seesaw they used in Lesson 20, RN . ‘
_ * -Small groups of. chndren c‘.‘onstruct the balances then use .
" T o . . them. lo compare the weight of two-objécts ordf combinations -
" of ob]ec’:ts It is essential that you construct a beam balance
o before class, using the instructions and photographs given in .
. - the'lesson. This will help you select the tasks where the .
N chlldren need thé most help, and will prov1de a model for . .
’ them to copy. Allow one-full class penod for“the chlldx:en to S
e T assemble their balances K . .. T : "
. ) el v é 'L?‘s‘ ¥ o
- .- ; - -',-:~‘3I,‘_ : ;,%x“;’* . ¥ ]’l ﬁ- ;- ‘ . 1
R _ “ - %l\i \wﬁ“"”““w o
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MATERIALS .. .
—-. lassembled beam balance, <

. -~ for each group =-

<

.~ 1 balance kit containing: | ruler, 2 paper cups, | washer, )
12" piece of thread, cardboard ‘triangle, 2 paper clips, .
10" strip of masking tape, picture hook 2 red slotted

° (5") 'hnkertoy rods, | blue slotted (35“) rod, | green

slotted (7;1-") rod, | purple slotted “0_'_3...) rod 6 round
T . o Tinl;ertoy c‘onnectors v

- redjubber balls ~ | ’ RS

- P1ng-Pong balls
- penc1ls 3
. Co- Y—_scxssors _
| - papercups v .= R

- corks s I ST o S A
o AR SN ) . . v :~‘"“‘-‘, we ' '
.. . — ‘small papericlips-,. Z“ long . . s. 0
(: - . ‘o

PROCEDURE S See,

EEEY
~ * wrf

. Activity A - f “ L

i

—

”

: Place an assembled -equal-arm balance on your desk, and _
. N . drop a touple of weights into the ciips. »Let the children
take a minute or two to look at it, and tell them‘that they o .
- © “wx.  are going to construct this balance and experiment with it, )

<

D1v1de the class into groups of three or four and give -one
~ * balance k,it to each group. Have the children assemble their
balapces while you give instructions step by step. Draw
» . diagrams on the chalk board and give help as needed

b

-
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) . Stepl, Assér‘nblin'g the Tinkertoy. Stand U,
e . l. Screw a plctui‘e hook 1nto one of the holes of a - \
v ‘ rourd connector and put it aside. - '
] . . - Pl - « N » * . ‘\ .‘
) M ’ , ° . . ’
_ . 4 .
; T - 2. ‘Assemble thes base of the stand usmg S round con-
I e . nectors,. | .blue rod," 2 red rods, and | green‘rod.- ’
7 7 »=—-(Havie_the children look at the base of your model - g
) : and assemble theirs in_the. same way ) )
< N - v * r ]
; , g
. A .
. . o . L e >
’ - /. T \‘
- »‘ & - " . . - . i . 4 P R
o - L 3. Insert a purple red in the center connector of the - . o
S oL LT base, Place the round connector with the picture= . ..° :
o S hook onthe other end of *he purple rod. " Your -stand - ol
. . A S assembly is now complete P, » T R
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e / . - Step II. Assembling. the Beam = ,
<y & . . . .
LI . a . ” « « «
N v ol Take your cardboard triangle and measure up one
’ inoh.on, each side ffam'the bottom, Draw a line from
A .+ "% each of these points- to the top of the center line.
- - , Color\ this digmond-shaped area red. (Youmay have
. Con ““to ‘draw the, lines for the children yourself and-let ¢’
TR _ ‘ + theém do the colonng ) et
. . - ;\c 1] ". .
% .
= N -
) 2 - .~ . '»_‘ :
» .. .- 4 ‘. o
. ’ L T2 Usm‘g maskmg tape on both front and back 51des,
T S P , attach the cardboard tnangle to“the’ edge of the ruler
L ; . so. that the hne on the triangle is eentered at'the - :
A Lo - hole. in-the middie - of the fuler {i.&. , line up the
-, . . hne on. the gangle at the 6" marld IR
x w! * ’ "' . . N c - ::.:Y:'.. ' N 1 ‘\‘
. ~ ‘. ’ ‘, ’ . O )
) < . .
A s S M L K " o
AL o 3. Unbend paper clips to make two ‘hooks and insert
\ S T . one in each of the, holes near the ends of-the ruler,
R o § @ QO
. )‘_. . . *?; ‘._:*‘ . H 1. . ¢ ) ?
.~ ., . 3 ‘e‘: ¢ . \ . l ,;‘ ) I I ) . I .
e N ) . R ) ] R N ’ . 4
v + 4, Mount th' balance arm On the stand by shpping the «
. RIS ) +  center hole of the ruler over the picture hook C e
A Lo . B « , ‘ - : | N ' “ o
H N ) W‘
"‘ . > " . < .
e 112 : ‘

) L, >

. . " - . 3 - *

- - et * 4
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Step Iif.

2
3

©

L.

Making the Bob ' ‘. o "

. . - . . \
».Cut a-piece of thread or thin string about 12" long.

Tie a washer to one end of the string.

. Make a small loop at the other end of the string."

4, .Slip the loop of the be assembly over the picture hook.

-

Step 1IV. Attaching the Cu'péa.'xn Adjusting the Balanee -

N

-

P l.

v

Punch a small holg under the r1m§f each of the two

cups and hang 'the cups on the paper clip hooks

attached to the ‘b¥iance arm.~ (Be careful to attach

the cup as shown in the diagrafy; this lessens the
chances of the children scratching their hands on -
the hooks when they )se the balance. )_, : Sy )

- - 3 ~

.

*

If your kbalante needs adjustment to, hang evenly,
take a piece of masking tape I" long. Move it .
around on the balance arm until balance is obtained.
Stick the tape on the back side of the balance arm
at this point, (You may rieed to give the children . .. -
considerable help with this.) Ao N as

o
L ~

. \12°3. ) "a . -
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Activity B— —
. . \ - o
. g -Let.the- children experiment with the beam balances, Have
’ them compare the weights of objects they compared in Les-
; son 20 when using the ruler balance. On the chalk bdard,.
record some of these comparisons, If possible, .use the data

< to predict other relations of the weights of objects (tran51—
tivity). These questions W1ll help with the dlscussmn.

v . ’ ' WHICH OBIECT WEIGHS LESS THAN THE PBNCIL? ’
WHICH OBIECT WEIGHS LESS THAN_THE PING- PONG .
i BALL?
- \ . , .
- . WHICH OBJECT WEIGHS THE LEAST?
» \ ' . After“fhe children have had‘ time to experiment, ask them to
R ‘discuss the advantages the beam balance has over the ruler
’ < balance The discussion should include questlons that point -
to the following advantages of the beam balance:
* >
3 . /\ . . I, The cups are convenien’t for“ holding objects to be weighed.
2. It is\gasy to decide when the weights balance. e
, *+3, It is more reliable fhan the ruler balance because it can
) \ be adjusted to balance evenly -~ with tape, when not loaded.
T . e . 4. Thearms are equal in length. - -
TP S 5. It shows smaller'dfffefences in weight,

-

<

. . NOTE: The assembled beam balances are also used in Les-
' _sons 22 and 25.
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L ) Lesson 22:- STANDARD WEIGHT AND VARIATION .

The desirability of using a standard unit of weight is intro-

. : . duced in this lesson. The idea is projected by having vari-

‘ - ous groups of children determine the weight of similar rubber
balls by using. dlfferent objects as units of'weight. The chil=~
dren will thensexplore the reasons-why their weight measure- .
ments vary. An attempt will be made to develop the idea of a-

* two-unit weight standard. -

" MATERIALS . L
P o . . -- for each group ~
— | assembled beam balance from Lesson 2 I
i rubbe‘r ball . ’

*

“ .-~ for-the ‘various groups --

¢

— several Pin¢ -Pong balls (Group 1)
— several pairs of scissors (Group 2) "
“~& = 4 papér cups (Group 3) .

- |15.small-paper chps, "I" long (Group’ 4) o

=~ 5 large paper chps, 2" long (Group 5)

— 15 corks (Group 6) ’ ‘ °.
. . == for the class demonstration ~--
T . — | piece of chalk about 1" lon B

— | small rubber eraser about 18 Yong ‘ !
' -~ for each ‘child --. ‘
- Worksh‘eet 49

PROCEDURE L

Activity A* | d .

,r

Divide the class into six groups of children. See that each
group has an assembled beam balance, a rubber ball and one .
- B set of the objects listed in the materials, Tell the children
they are going to carry on an investigation to help the class
decide on a standard unit of weight. The object to be
weighed is the rubber ball.

.
3 A




Ask the children to weigh the ball with the beam balance,
using the set of similar objects they ‘were g1ven as units of
weight.. Recqrd on your chalk board the d1fferent combina-
tions of werght that the different groups find. Remnd the
children that they are doing an investigation for the ‘class
and that they should observe the a;dvantages and djsadvan-
tages of thé units of weight they are using. Rotate your *
objects so. that different groups will have the opportunity. to
- weigh the ball using different objects as units of weight.
After the children have had time to investigate these units,
discuss the advantages and disadvantages of gggh weight
unit, i.e.,-not enough room in the ,cup, takes too many
upits, never quite balances, etc. After several of these

_ problems have been discussed, ask the children what can

" be done to 1mprove their units of weight, K

LET'S TAKE TWO NEW OBIECTS AND. WEIGH THEM USING
PAPER CUPS THE FIRST TIME,- SMALL BAPER CLIPS THE
.SECOND TIME. ONE OF YOU WILL RECORD THE RESULTS
ON THE CHALK BOARD CHART.

-~
o

‘ Number of " Number of
Objects Paper Cup Small Pager Clips

.

Chalk o "0-1 (can't welgh)-~ —— 5

Eraser ‘ 2-3 ' 22 _

WHAT CAN WE LEARN FROM THIS CHART?' (We use
fewer cups than clips. A cup is too heavy to balance
a very light object.) ' ‘

WHAT UNITS OF WDIGHT DOES THE SCHOOL NURSE
USE TO WEIGH YOU" (Pounds and ounces. .)

WHY DOES SHE USE TWO UNITS OF WEIGHT? ~(To )
get closer to the actual\weight.)

i
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Activity B_ R Lo
Divide the class into groups of three., Remind the- chlldren that
they have found out that they can ‘weigh objects with one umt
but not with another, Ask each grpup to use.beam balances to
compare the welghts of paper cups, large paper clips, small
paper clips;-and corks. Then have the children turn to Work -
- sheet 49 and fill in the upper half, This worksheet. should -
help them discéver some facts that will eventually assist them
in developing.a two-unit standard of weight. Answers from
. " each group may vary considerably,
Instruct the children
that for our purposes a
reading may be taken on -
- the beam balance when orksheet B vame
the red area is behind _
the white thread’ Tell Use your beam balance, paper clips, corks, and cu\p
the children to start to help you complete the following.
their investigations and" . -
record their data on the | ! papercup ¢ | JO | smallpaperclips
* worksheet; ‘
t T . ‘I paper cup = /6 cork stoppefts
After a few minutes ask || .o caper clip = g cork stoppers
a child to read the an- B . :
. ~swers on his worksheet, | ! lage paper clip = 3 |- small paper clips

You may ask:

~d

“ - >
@

DQES EVERYONE * | paper cup = 3.— ’-f 'largg paper clips
"* AGREE? (No, read - A
more answers,) ’ ) small
. * | paper cup = 3 large paper clips + I paper
clips

Keep in mind that we
told the children ‘that a
reading is taken within .
the red area. There-
fore, they can obtain’
the weight by reading ‘ ' .
on either side of the center line. Have each group weigh one
paper cup using small-paper clips., For one paper cup, you
might get a reading of nine small pager clips or one of ten
small paper clips, After the children have finished setting

. . up their equipment have a team of three students read and re-
cord the weight of the cup for each beam balangce, Record

12% - S '11'7"'
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these weights on the chalk board, Ask the teams to éxplain
to the clase why-the measurements are different, (Different
sections of the red area were behind the centefr thread.) .

FERIN # e . - ’ X R [
Pick two teams to weigh a. piece of chalk ‘us,ing small paper
clips as the standard weight unit, The class will observe

the operat1on so that they can answer the follow1ng quest1ons

-HOW MANY STUDENTS OBSERVED THE SAME READING .
ON BOTH EQUAL-ARM BAIANCES‘? )

HOW MANY HAD DIFFERENT READINGS? -
; ¢ . s
Ask each group to look at the center thread from three posi-
tions. 'The first at the left of the thread, the second in-front.
of the thread and the third at the right of the thread Spend
a few minutes talking about these quest1ons~ ‘

WHY DO READINGS VARY?

s

WOQULD THE DIFFERENT READINGS BE CORRECT FOR . e
OUR PURPOSES? ) ‘

DO MOST MEASUREMENTS VARY? - s

Discuss the idea that when a measurement is made §everal
times, wé may obtam a.different answer each time because .

. of measuring error, ;

(e 4
As a class activity, help the children complete the lower part

of Worksheet 49, (Theé items are starred because they are

difficult.) You may wrsh to discuss the fact that in the first

example, 3 large paper clips do-not weigh enough and 4 .-

weigh too much, therefore, it is difficult-to measure the

welglt with large paper clips.. Now, 3 large paper clips plus’ N

| or 2 small clips is considerably closer t“he we1ght of ’
1 paper cup, therefore, a better measurement. . . .

." .. ) . {3

195 o
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Lesson 23: MEASURING CHILDREN'S WEIGHTS

- /
In this lesson-the children are weighed on a bath or nurse's
scale. The chiildren .should assist in weighing other chil-
dren, m reading the scalé, and in recording the weights on
the chalk board. TFrom the data collected, the children make
arhi stogram which graphically demonstrates the variation.and °

. dis.ribution of their weights. )

. Asin Lesson 20, keep in .rpind that eome children may be .
sensitive about their weights. Let these children help with
the tasks of weighing and recordmg.

MATERIALS

— -bath or nurse S scale for we1g~h1ng the children
— Worksheet 50

N

— overhead projector (optional)

PROCEDURE

Activity . . b

. ~ L
Use a scale to weigh the children in your class. Ask a child
‘to record the weights on the chalk board., This f1rst record

s should be a 51mple one -- just a list of the weights as they
are read e, g'

“

1

43, 47, 39, 45, etC....

Have the children weigh each other, too, so that they get '
practice in readmg the scdle.

When-all the We1ghts are wr1tten on the chalk board involve’
the children in a discussion of the data recorded there. 3 Ask

what the h1ghest and lowest recorded weights are, etc.

(This information will be helpful when the children make the

histogram ) .

PR




o After the dlscusslon, rewrite the weight- data in such a way
| .o ' that=all s1m11ar we1ghts are: grouped together:

- . 47, 47,47 - 7 -
) - .52, 52 _
N ' : 43 . -’

45, 45 45, etc....

Ask the children, to turn to Worksheet 50 and place it on their -
desks so that one line is at the left and the other line is at
v»the bottom of the paper. Tell the child.~n to think of the Le
bottom line as a number line where each space will repre-
s sent a weight range of three pounds. Have them look at the
) ' lowest recorded weight on the chalk board and start number-
ing the intervals with a value that is t‘h’ree pounds less than
that Then they should fill in all the intervals, going to the
¢ right along the bottom.” P-r example, if the lowes? weight
recorded for any child is 33 pounds, mark the first space
under the number line as followsf

X
. [0 . -
1o . C
-
32
..
» ~ .
s N ) HISTOGRAM 2
. -
‘ §g
»;_ \\"
-
I o o y
g :
[+
Cad '
e o
g
8o
2 - £
' 57 3 - -
fae
&L .
-
. 85
[s2]
S -
o) ey
. E 3 ¥ r
P 7
1
to fto|tofto | to|to]to [t to|toftojtaltofto
. : - ’
WEIGHT IN POUNDS
kY 3t <
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In this case the spaces below the number line would read

like this: -

In

<

30 |33 (36394245 48| 515457 { 60

>~
o

6366 | 69, "

to [ tO ftu deto | to [ tO [ to [to [to | to | to |to | to | to "

32 (35|38 41|44 47| 50| 53| 56| 59| 62

Demonstrate the pfocedure on the chalk board or overhead

projector, Then ask the children to l-ieten carefully as you
read the list of weights from the ¢halk board and to write
each number, as.you give it, in the first empty square
above the appropnate place on the number line.

When the chlldren h.- e made all their entries, have them.
check the @ccuracy of their work with your own histogram,

657 68 .71

-either projected or on the chalk board Then show them how
. to draw heavy lines to/enclose all thevsquares they have

AN

filled- 1n° )
/

"HISTOGRAM - T Co

45
a7 |

Nw»bd

39

44

45

49

7

37

40

.43

46

48

YA

v

32

33
to
35 ~

36

to .

38

to
41

3

" 39

42
to
44

45
to
47

N

48
to
50

s
v

51
‘to

53.

54
to
56

Discus{ with the class the labeling of the horizontal and

vertical axes and {Nhy it is important.

(It tells the number

of children in each weight group.) Ask the class to help
you decide on a title for the histogram,

Have the children study their h1stograms and try to answer

_such questions as.

HOW MANY CHILDREN WEIGHED BETWEEN 39 AND _l
41 POUNDS"

A - ) 1&1 \ ‘ 121
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o

HOW MANY MEMBERS ARE THERE IN THE SET OF -
CHILDREN WEIGHING 48 TO 50 POUNDS?

.

. Try to get the class to.think about the variation in weights

that has been observed. Ask whether the children expected
that all in the.class would weigh the-same, Ask about

their helghts and whether-there is a variation in height simi-
lar to ‘that in weight, Pbint out that there are no two things.
exactly alike in theworld, and that there are ,always some

" differences-amoéng samples. Even things that look alike

have very slight differences. If'the lengths of two new un-.
sl’.larpened pencils were measured very carefully, the mea-
surem-ents would be slightly different. :
The fact that samples vary, and the impossibility of measur-
ing things exactly (as observed in the last lesson); are the
two main contnbutlons to the children' 's understanding of
variation., - ot

n
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Lesson 24: " CONSTRUCTING A RU'BBE_R—BAND -scALE - .

R

In thls lesson the class develops a new we1gh1ng dev1ce

. " ' using the stand from the beam balance made in Lesson 21,
Working in groups, the children buiid, cahbrate, and use a
rubber-band scale to weigh various ob,ects The rubber band _
(an elastic string) 1s the "sprmg" of the new we1gh1ng scale,

Cahbratmg is assigning to each point on a number line

a value corresponding to a standard unit of measurement,

In this lesson the units used for cahbratmg are paper cups

and the calibrating is done vertlcally from top to bottom,

3 "~ When only one paper cup is hanging from the rubber band,
the children notice where the pointer,is, make a mark, and ‘ N
label that mark zero, As they add more cups, they make ‘
other marks and numerals unt1] they have marked units of
weight from zefo to ten:~ . & ‘

~ ’ - » oW

. Be sure to construct .
-+ "7 arubber band scale
in ad¥:ance, - so that
the children can e
look at it while ¢
' building their swn,
. . Follow the four
- ". 'steps given in the
lesson, When
calibrating, notice,
that the marks will
be 1ncreasmgly
farther apart, as
more cups are -
added. This is to )
be expected, as . L
the ‘rubber string o ) B
" stretches more &s .
the load increases. o : .
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& - MATERIALS : S ' ‘ c

~ Worksheet 51 - ] . B
— small paQe;‘clips . o ‘
. s .
< -—Alfog each group< -

- bean; balancé from Lesson 21 \ ‘ v ’ ' L
- a few‘Minnebars, other objécts from desks

- 2" x 14" strip of oak tag " 7 .

— large pager clip, 2" lo?gg;. | rubber or elastic string . . ‘ \ .

— 8" greep Tinkertoy rod, 3z" blug Tinkertoy rod, cylindri-
cal Tinkertoy connector ~ '

— 11 pap;ér cups - ° . o -

PROCEDURE | ' L A -

s

_units. Make a record of several such measurements on the

i [

3 . . -

Activity -, _ .. . o

Ask a child to use the beam balance from Lesson 2|t°o weigh
some small paper clips, using paper cups as his weight, ,

chalk board to review the comparison syntbots: less than (<),
greater than (>), and appears tSkbe the same as .(-’.—T)! for the
class, e.g: ) , ) ) LT

Weight of | Weight of |1
o paper cup

- ’ Or

S Weight of 11

<

- Weight of 2

small clips

>‘ Weight of |
small clips .

<' Weight of 2 '
paper cups

{

pa—

paper cup

paper.cups

and .

i C
W S . . p ‘ ° R :
Weight of | paper cup = Weight of 10 small cggs ot

After, this review of the comparison symbols, say that Tor

wor/;,c"iers whéther all weighing scales are like the beam bal- 4
ance just used, "Ask the children to tell Tor‘about other - \ )
weighing scales they have seen, (Some children may have

' néticed spring scaies being used to ingh produce; other$
‘may tell about penny weighing machin€s; eté.) Then hold up*
an élastic string,and ask the children whethér they think this
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elastic string could serve as the spring for.a new kind of
scale, Let the childrern: think about and discuss this, Then
divide, the class into groups such that each has a beam bal-
ance from Lesson 2| and distribute the.rest of the new,
equipment, ' ‘

Use the instructions inside the four boxes to help the chil-
dren make their rubber-band scales. Draw on the chalk

board any dlagdms that are.necessary to clanfy the process.’

Also, remind the children that they may come up and look at
the rubber-band scale you have already made.

“

.Instructions for the rubber-band scale;

Step |, Take the large paper clip and bend one end up.
Connect the clip to a paper cup by pushing the same end of
the c{p through the wall of the paper cup just below the rim.
Tie the rubber band at point,A. Tie the other endof the rub-
ber band to the blue rod. o

.

s N

When the children have done this, ask each group to put a
Minnebar in the paper cup, Ask what happened when they
put the Minnebar in the cup. (The rubber band stretched and
the, cup went down.) Next ask whether this device is a good
scale for weighing. Discuss and‘record suggestions given
by the children. . .Give them a few mmutes to experiment
" Tell them to raise and lower the blue rod and see what hap-
pens. Then ask: ) ~

IS THIS EQUIP%T YOU CAN HOLD. IN YOUR HAND A
GOOD WEIGHING SCALE? IS IT A POOR ONE? WHY
DO YOU THINK SO? HOW CAN WE IMPROVE IT?

’




.
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The children may suggest-that the device they have made is '
easy to carry around;- that it has-no scale so that it is impos-

sible to tell how many units an gbject we1ghs, that it ought to )

hang ffom a stand, etc. Elicit as many suggestions as possif
*ble; then dsk whether any of this information could help in .
devVeloping ‘a riew scale, After discussion, go on to th sec-

ond instruction for making the rubber-band scale, -

-

Step 2.

"Remove theé rulér with its two cups, etc., from tHe
purple rod of the. beam balance:. Place the cylindrical con-
. nector on the pnrple rod, then place a gryen rod in the 4op
end of the cylinder, Next put the round uonnectdr on tep of
the green rod, so that later, whgn itis wanted the balance
scale may beput on the back oi1’the stand again. Then put
the blue rod in the round connector so that it is located'on

.the front 6f the stanq . L - YT

A

Haye th'e children.weigh\a few objects and ask which dbject ’
weighed the most, Point out that it'is difficult to remember
how far’the rubber b ynd stretched or how far down the cup’
moved. Then ask '
W?'IAT CAN WE DO THAT WILL MAKE IT _EASIER FOR US
TO REMEM-BER WHAT ‘THE DIFFERENT OBJECTS WEIGH?

After dlscussmn have the children proceed to the next step
of the gonstructmn Give whqatever help is needed.* . :

Step 3. Use masking tape to fasten the oak tag strip to the .

upnght rod, Place it sothat the bottom of the oak tag rests
on the round connector at the bottom,
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»scale with paper, cups as the standard ‘units of measurement, -
. Demonstraté what you mecn by cal1brat1ng durlng the next

DlSCLlSS with the children how they can make a scale or the .
" oak tag so that obJects can be welghed Ask whether paper )
cups could be used as standard weight units, Finally, ex-
plain that you want the children to calibrate the rubber-band

- 7

step of tl;e constructlon.

. ? €

. other cups, mak1ng a new mark at each place where. the ,
" pointer stops until you have marks and -numerals on the oak ’

Stép 4. Look at the turned-up end.of the large paper cllp. . .
ThlS is the pomter. Place-a pencil beside the pointer and A
make a mark on the oak tag. Label the mark 0. . Now I
place another paper cup inside.the cup at’the bottom of the
rubber band. Place the pencil beside the .paper-clip pointer
again and mark the oak tag at this new place. Label this
second mark l. Cor’xtmue adding a cup at a time to the

tag from O through

.

10,

P

' Dur1ng the calibratlng, some ¢/hildren may notice that the

- as the load of paper cups 1ncreased

If they cannot

marks are not the same d1sta}t{ce apart.
the rubber band stretched more

account for this, explain tha

»

When the new weighing’ scales are ready, have t\he children -
select objects they would like tor welgh and record'the *° = : ‘
weights on Worksheet % Encourage "the children to experi-

ment w1th many.kinds o obJects to discover that -not all,ob- e o
jects can be weighed dn the rubber-band scale, Agk the ™. * ~) '
children to put the beagm balance eqmpment on the back of

the rubber-band scale/ and weigh some ob]ects>on bc’th the e

heam balance arid the' rubbei-band scale, _-- e T

-

. ,13"! . ‘_' ¢ -




- s RS

. 4 X Worksheet 51
- . Umt 16

13 Object

.4 Name

Weight

1, We‘;ght of object A i,
2. Weight of object C

k]
3. Weight of object.k

. Weaght of object D

- e

5. Weight of objects
- . Aand B

“Fill 1n the blanks with <, >, or =,
-

Weight of object B,

Weight of object D.

Weight of object A,

Weight of object B.

-v’eight of objects
D and E.

Conclude the lesson by asking the children to discuss for Tor
the advantages and disadvantages‘of the rubber-band scale.

: ¢ Children. will probably respond by saying that itis convenient
to be able to read the weight directly from the scale. A few
may notice that the rubber band becomes stretched from con-
tinued use, so that the calibrations-g

they were at first,

re pot as accurate as
‘\
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Lesson 25: EXPERIMENTS WITH A BEAM BALANCE . o

. In:tlfis lesson the children do experiments with their beam | . .-
balances to find out which factors.may oemay not affect the = * '
-weight of'various objects. They select questi®ns from Work-
sheets 52 and 53, or other questions of yours or of their own,
All questions should require a simple éxperiment with the
beam balance. The ch11dren work in groups, each group .
selecting a different. question and deciding on the procedure
to be used to answer the quéstion.. Each expériment involves
weighing an object before and after its weight has, or has
not, changedl(ifvith time, for example).

Begin the lesson with a dembnstration that answers fhe ques-
tion, "Will this birthday candle weigh more, less, or about
- the same, if I burn it for a while?” Have the children. make
. predlctxons and tell you how to go about answering the ques-
“tion, "~ Ask them to suggest a standard weight for you to use
and to show you how to record the before-and-after weights, .
etc. e

Some of the questions on the worksheets may not be practical

. for your class; finding substitute questions will:afford the
children goo ‘opportumnes to devise experiments with what-
ever materla are available.

MATERIALS T
"~ Worksheets 52 and 53 o RN

= birthday candle, matches

*-— for each group --

"— beam balance

. — small paper clips, 13" long :

N -

— paper cups

— one selection at.a ti,me from the following materials (or

_ substitutes): ice cubes; cotton; water; apple; sand;
-eggs; spring or elastic; clay; milk; pencxl chalk or
crayon; bar of soap
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Actiyity A

PROCEDURE ) ‘ -

,V!,

Suggest that "Tor has been very interested in the beam bal-

-ances, He thinks that the children could have fun with the

balances if they used them to answer some of his many ques-
tions, Say that the f1rst quest1on he brought up was about a
candle:

TOR WANTS TO KNOW IF BURNING A CANDLE WILL CAUSE
IT TO LOSE WEIGHT, GAIN WEIGHT, OR STAY AT THE
SAME WEIGHT HOW CAN I ANSWER HIS QUESTION"

Show a’ b1rthday candle to the class and ask what you should

"do to solve the problem, "Help the class develop ideas for

the experiment, . As the following ic'ie_as are-presented, carry
them‘\cut for the children.
N

|, Weigh the birthd‘ay'candle, using small paper clips as the
\standard weight units., Record the weight on the chalk bbard.

.2.'In a safe p_iace, ligl;it‘tbe_cand_le with a match.‘

o

» - - , N
3. Let thegantile burn UntilNit i's about one inch ‘shorter.

4. Weigh the:candle again. - R 'coid the hew weight.

? ’ &

. If the children are interested let them discuss why ‘the can-

. dle welghed tess after burmng than before. (The particles
_ changed form and passed into the air.) *

4

'c.

°

Dlg’lde the.class into groups, each W1th -a beam balance.
Have each gréup select a problem from Worksheets 52 or 53,
" Instruct the children to use either paper clips or paper cups
as their standard weight units. Assist the vanous groups in

. .trying to d'evelop methods for answering the questlons Show

”y

them where the equipment is that you have provided. Move
from group to group, giving suggestions that will help the
children'get started. Let each group perform several experi-
ments, Give as much help as is needed, but if you feel that .
some of the experiments will take too long or are impractical
for your class substltute others,

“t
Y

. . 140
‘ \ Yy




X e

-

¥
~ - " ’ ‘
’ k
¢ -
’ , . -
After a group has finished an experiment, encourage the chil- - )
dren to discuss the results. Leave a few beam balances in a |
convenient place for those experiments which require evapora-
; tion over a number of days, etc.
’ v,
v ] : ;"‘ -~ 3
. Worksheet 52 Worksheet §3 . |
o Trat 16 ¥ Name * Unit 16 Name o
. . L]
& .
; Tor wants to know: -
"-‘ . Tor wants to know: .
4‘ ; ' ¥
7. Will the Weight of a bar of soap change after
' L] 3 ~
et ot mce e chage e s | | e e e i |
- o vl s 'z‘\;;x n:‘} i b_ h . aaam.) ’ ,‘ ¢ : . o
i PR . " - 8. Wfll;én apple lose weight sitting-on the teacher's ) ; R
PP L D° “':’?)‘fw S‘Qfﬁo‘ tfﬂ.yvi{g.?;h’e,f?.r?ézfti ”{G;‘: desk? (Vetgh an apple. Let it dit for 4-5 dayls, .. ‘
u“ K »‘: : S SO v Shinl WLIn sotton, } wetgn agam J) N . E
3, Wi} strt hing.a spring or rubb rband cha eits ' . . ‘
) . :tghwe o .q"‘, n’; "ngl bl o ot ote bt s o 9. Will the weight of a cup of water change'if it is : ]
LR NS IO ,;.'.." tia: 0ol hes, _,.gp.,t,_.; the allowed to st in'the clsssmom for a few days?
L LI S A TECIIDE ST 2 A s ey v e ;,-};,; . will coverlng the cup make.any difference? = .
. : (Weigh' tuo cupe of vater, Yover ore and let both
R 4. Wil ‘the weight of a piece of clay change-if we cups 8it for 2-3 daya. h’etah agam )
’ dxvxde xnnto smallet pleces?  {weiph the whol, °
e e LSt ang vel gk ,.m led pieces, . 10, Will the weight of & cup of water change after .
T e e taer 2 n and Wik u.m.) SR botling the water? (Vezgl; the water. Boi L_ for )
P s Wil the weight of a pencll, a crayon, or a piece ) 10 minutes, Weigh again oo .
* T of c‘halk change.afterdt is used? . (avi; .
oL, WALk ?, srane Use and vel c,,z. ;;L:‘,}) ) 1, willa bprd-bollod #9g weigh moreé than a soft-
- : " boiled eaq? (Weigh-the eggs, Boil one for 10 min- N
. : : ) utes, another for 2 minutss. Cool the bot.led ¢ggs
6. goe:aan;::p of_ wet sand welgh mo;e.than a cup ot . . and :,etgn e:chfoj‘ the eggs again.) 09 .
. T [ S LA B VT AR S 157 . . .
) v ‘ - o . - 12, Will a carton of mill\weigh the same after it ’
} : . .turns sour? (Weigh tke carton.pf milk before’and | .
. " . . after ‘the -milk cours.) k
-t e , * i
3 . * ’ ; ot
[ , N LT
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. . o : -
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' PURPOSE

S

;') . . f’
— -To provide practice in directed movenients-along the num-
ber. line, ~ ‘ :

-, To introduce negative @_nfegers.
P N - : 5
. COMMENTARY -~ o - - b S

The experiences gained in this section expand the usefulness

of the r_aLimber line. In these two lesspns direction of move-

ment. along the number line is considered in order to help

explain negative numbers. The number line is shown as ex- S
. tending infinitely to the left as well as to the right, '
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.Leﬂsson 26: DIREGTIONS oN THE NfIMBER LINE **

MATERIALS °.

_ PROCEDURE ~ ~ g

This lesson gives the cnildren practice in d1rected motion

along a number line, It prepares for the introductmn of nega-‘

.tive numbers in the next lesson

a

«. = Worksheets 54 and 55
Rt . -

Activity A

Suggest to the class that Tor has noticed that many measuré‘-
- ments -- including those of weight -- involve reading scales
of numbers that are like the number line, He has asked if
" there are more ways of using the number line, and if there is
more he_ should know about numbers.
: -
Draw & number line on the chalk board, (Remember to put an
arrow at each end of the number line.) Label points from
. 0 to 16. Then mark an X at point 8. Ask the children to
tell you at what point you will be if you stdrt at X and move
3 spaces to the right, (I1.) Record this move.on the board.
as: : .
. "
Start at X and move 3 ‘ \\-
Explain that the arrow over the numeral shows the d1rection
of the move,. 3 )

Start at X again, but'thig time_mbve 5 to the left, Record .

- thts\on thé board as:

Start at X and move 5 N
. © N »

Ask a child to explain the symbolism, Go through several
more examples of moves to the right and moves to the left

but. be- sure not to end up to ths' leftof 0, °~ ° &

L’ “When thé children are familiar with the procedure, have them

_complete Worksheet 54, Remind them that they can always .
. check their answers on the number line provided on the work-

-

sheet, . 4 . .

e
fimte
U

-
o

g

-

N

*
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| Worksheet 54 . Worksheet 55
| Unit 16 Name { " Unit 16 Name
i . ! i B . =
l Start at X, Write a numeral in thé box to show where Write a-numeral in, each box to show where };ou are
| you are after each move, " . -~ | aftér the move shown. Use the'tumber line to help
‘ & " you find the answer. . :
[ F } > ‘ ] , .
ot 23 4 s 678 9n0l Y0 1234756 7891011121314
- ! - <« l . s -
Move 4 {O |  Moves ] - ; -
' . RS § 8+ 4 =|. 4 104+ 3 =[.7
. “« - e .
\ Move 3 3 ‘Move 3 q , 6+ 3 = 7 2+ -5> =|.7
X //' " A v ~ - -
- “ . . . - . — .
Move 0 . G Move Il ~« | § , 7+ =| 2. 1+ T =| /2
Lt A t > 1. 13+ % = *5+ 5 =" O
* Move 2 8 -Move § //// O < .
. , - B . . —_—— <
/ —_— . C s e
P g . P / 0+ 1} = // 6+ 4 = /0 |
Move 6 NG Move 2 /7‘ o - S
4 « ) / - . 4 - -—>
‘ 6+ 0 =l &, . i+ =l /2
. A "
. ¥ .
. » . . ’ v ’ ‘\s,(
. . Activity B - _

Show the children that if they did many problems starting at
different points, the number lines would be full of X's, Say
__ that they can avoid this by writing the numbers that indicate
" where they start on a piece of paper. For-example, if they
,want-to start at 8, they could just write 8, To 'show that
this is followed by 3 moves to the right, théy could write
‘8 + 3. Demonstrate several examples-on the chalk board:

- | ‘ .
.8 + 4 (8 followed by.4 moves to the right) ~

- - LT e
: 7 + 6 (7 followed'by 6.moves to the left) '
. ) - - R ' : . L
- e - 3+ 2 (3 followediby 2 moves to- the right) . s &

Ask the children to do Worksheet 55,
Sy . . . \‘ N

-
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Lesson 27: NEGATIVE INTEGERS ¥

MATERIALS - * ' | .

PROCEDURE
Activity A : -
‘ Draw a number line on the “Worksheet 56 , ot
5 chalk board. Label it from | unit1s Name; —
0 to 15, leaving some i ) S i
spade to the 'left Of' 0. ’ T Use the number line to help you find the answers.

" of 8 + 3 can be repre-

senteéd sim ly ‘by 8 + 3 ,
anﬂ1f4+p6 canbewnt- sri= 7 2o /!

ten simply as 4 + 6, _ = ¥
(Yes‘.)‘ . y 6+3=" g 9.-2= -7 ~
Now raise the question of | ; ., .° o ai6= 10 .
~how we ¢could represent :

6.+ 3. If no child sug- AR B ' ‘ k
gests it, show the class = | 6 9-9= .0
that 6 - 3 is the same as | ‘ . '
6-+:3, Repeatwith 7 = 2 [1zn2= _ o /¥ 12 -5 = 7

“suchas 8 -7, 7 - 4, ' -

+

This lesson mtroduces negative integers to ‘the ch11dren by '
extending the number line to the left of zero, " ‘ ' .

v

( *
— -desk number lineé (-15 to +.25) for each child
- Worksheets 56 57, and 58 ’

Ask the children if'a move .

P
<

0t 2 34 55789:0:n21r3u|s'

for 7 + ?, etc. ‘Work . . . , ‘
several examples on the
chalk board number lineg,.

6 ~2,6 -5,

1Y

Now ask the children to .give you ahother name for 6 -~ 3 (3.) ' -

Have one child go to the chalk board and go through the steps
in calculating 6 - 3. Try this with 5 - 3,°4.- 3, .3 -3, In )
the la\t case, show'the class that you arrive at 0 by moving

3 step to theleft of 3. . ¢

Have the -ehildreri‘ completé Woi'ksheet 56,
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. examples with answers z2-s5= | -3
. 1]
. “that-are negative num-

>

Now do 2 - 3 at-the chalk board. Try to move 3 spaces to

the left of 2 on the number lme. . ,

:' WHAT CAN WE DO {N ORDER TO SHOW TH‘;'S‘ MOVE? *
(Mark units on.the number line to the left of 0.)

'z . .
DO WE HAVE A NAME FQOR THIS LOCATION ON THE NUM—
BER LINE? (Not yet.) B .

N

To find the name for thlS point ask how many units -to the

left of .0 itis. (l.) Explain that since we represent move~
ment to the left with a-minus-sign, we call the point just -
to the left of 0, "minus one" (-1). "La'bel the' point.

Showexamplessuchasz 4 4-7, 9-13, and 6-ll,

.to generate names for the pomts -2, -3, -4, and -5,
Explain that all the num-"

bers to the left of zero Worksheet. §7

are designated with a Unit 16 Name

minuS-sign and are’
‘called negative numbers.
Ask -how many negative
“numbers the children
think there are, and —
whatever the number 4-6= | =20
suggéested, ask what the | :
number to the left of.it \ . -
would be. Expldin that §-3= i-i=| oL
there are just as many )
negativie numbers as IS
there are positive num-" | 0-3= | -3 t-o=| /
bers (numbers to the )
right of zero). Do more .

Use the number line to help yoxi find the answers,

l-6= —5

3-4a= =/

bers: 7 -9, 7-20, ° ) . — ¥
"3-L4,.2|-30, s 4~ 72 = -_3* 5-7=, ,.2,

Have the children com-
plete Worksheet 57,

% -

o
} nY
<

4
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‘ . _For this activity the children
F o | should Have -15 fo +25 num-
" ' ber lines on their desks. . , )
: ' Have them rotate the number =~ . . i~
. o line counter-clockwise from i
e . ra'horizontal position to a o e
' o —<S| - -7 vertical position, Be sure . \ i
that the positive numerals S P
are above 0 and the nega-
~  tive numerals:are below 0, -

Explain to the children ‘ :
that they now have a.num-4 . s * - .
_ ber line like that on a ‘Jr%'tkfheet %8 Name o \
+ _ ~thermometer, Very cold ' : o
témperatures, such as 1 ' ' ;
> those below zero , ate g::e;he vertical number line to help you fill.in the .
represented by negative * . ’
- numbeérs, For example, | ‘T8 _ ~ I
, A 14 below 0, is written as ; 7-2= 5| s+3= |' &
” ‘ -14, Give the children 4 | — .
p . pragtice in adding and . L4 \r S
‘ suftracting with this ver- 13 3/:}; B e-3=. |~/
tical number line, Point g2
out that 4 + 2 means ‘that 1
<, they must start at 4 and TO 8-10= |-2 | 6-7= -/
? \ . $a1 . ; !
: move upward two ‘units 1, N )
N (4+2=6)andd-6 | I .
o means they must start at; [ *t-2= [Sf ves= |6
T 4 and move downward 6 - 1-s '
x ' units \(4 - 6 = -2), You [ {-6 )
' ) .may wish to use problems -7 -+ S A 3-7= -4
. - dealing with temperature, X - . v
. e.g: 17210 = 7, etc, Lo ‘ ‘
“ Have the children compléte Worksheet 58,
- 137 . .
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:

Activity C: Games - * ’ ,
" "Take a Trip" ‘ ' e

L3

- Draw a large number line Qn the floor, .Mark %gf pcints
about 12 inches apart and label them £rom -IS to +l5
Divide the children into groups of five, One group will play
at a time. label several 3" x 5" cards with' numerals from -
-1 to'+3. The cards should be shuffled, Each mémber of
the group gets five moves, He draws ﬁve cards at random,
starts at Zero and steps along the number line as indicated
by the numerals on his cards, in the order in which h

. drew them, The point where he is ‘after the fifth move 15
récorded, Yoy can decide beforehand as to what rule will
determine the winner -- high score, low score, closest to
zero, etc, Each time the children play,ovary the rules for
winning. . ‘

'

f

"Captaj,n .May I"“ . AJ" P N

.

-‘7 ’f

L

Play this with a nymber line on the floor, Have the captain . -

*

say the.number of units and the direction of each child's
steps. Cive all ch*ldren a tum at being captain.

. A}

‘
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IEEEEENY eAGHING TOR T0.USE OUR MONEY (Lesson 28)

This lesson introduces the relations among the different.
‘American coins. It reinforces the idea of grouping as the .
i basis of place-value notation. Pennies, nickels,.dimes,

. -7 ~, and a quarter are considered. You may wish to include work
’ €, with half~dollars and dollars also, but this is optional,

v B

_ When you use the parallel number lines to show rélations
among~the coins, do not try to develop any understanding of
the multiplicative relations involved, .This.is done in
Unit 17, Introducing. Multiplication and Division. Do‘not

ask the children to meke parallel number lines of their own,

teaching Tor is a helpful devite for going over material with
.which the.children may already be familiar, so a segmentsf

the Tor story is_provided‘to introduce the lesson. Then,

since this is the last lesson of the unit, another segmentis
" . i provided 3t the'end; it cjeS'cfibefs-Tor's departure for his home,:

N

MATERIALS T e

- .pennies, 'ni'dﬁ?—:;ls, dimes, d:ixar;exs (halves an4 dollarg

optional); or facsimiles from the coin sheet ™ . ..

. . ! [y
£ B .

— addition slide rules - ‘ ol

PROCEDURE .° , .. . - o
hActivityA T : T . o
.\ - . -TORFINDS OUT ABOUT MONEY

- N Tommy reached into his pé;cket to pull-c;ut his handkerchief, y
. and a penny fell to the floor. It made a til}kli.ng' sound, and Tor

. -pickéd it up and looked at it curiously, "This seems to be.a p.i-ece a

L e . . . « [l ) o .
of copper, " he said, "but it has a very interesting design, What _

is it?" Y L
"t's money," Tommy said, "It's qalled a penny, Tor,"

3

L

.. = Worksheets 59, 60-and 6I° . % . -

Fla




' "What do you do with it? What 'i's-it;dsed for? ".'"“I"or asked,’

"t's ‘fdr buyi .g'things."; T . :
v -k k) . .

’ L on .

o Buy)’.fng.L Tor

’ . .
- . . . .~

BRI | . . . . .
as puzzled. "What does ‘buying’ mean?"

¢ -

~ "'We go to the -stare and ask 'the man there for a piece of

candy' ora balloon or any thmg he-has that we want He gives us

. the candy or balloon, or whatever we want, and we give him the

penny, " Tommy said, "W\i just- exchange t :e penny for what we

~

B4

want." * . : CoS T

" If I gave the man in the store this penny, could I buy a-
big chair like the ‘one you" are sitting on? "'Tor. asked ‘

i ,‘m A -

"Oh, no. "i’h‘at would cos,t doilars, not pennies," -~

»e [

"What are dollars'>i'é L ) o N ‘ ~'

"Well, dollars are money too, but they‘u uy more than pen- \

nies do.’ A dollar will buy as much as one hundred pennies

* *

Could. "

. *
-

“Mis's Iohnson spoke up. “Why don't we all help Tor find
out-how, our y{oney system works'? " ' T

" So th); children told Tor that people WOrked and were paid N
money, /and that when they needed something, they could take
the money to the store and-exchange it for what they needed The
children explained that some things:cost Just a penny ora few

perinies, but other things cost many dollars

- .. Q' . V» . y . . ® ‘“
Remind the childrer?_ that Tor is always interested in how
Earth People write things down. Write "| penny".on the

Y ’ »
-

[
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i
-
/
','
yo
. e
.
i
1"~
.
N i
. L .
3
'
MY
4 e
M-——"""“—\
N -

\ + - (We have. other coins-woith more than penmes )

£y . . . . e o 2
. chalk board, and ask if there is another waythis éould be
written, You shoul finally have on the chalk board the

followmg s N B PV

| | penny =

he !

| cent = 1¢

A ' . Wité:/ the’ children s help, develop a list on the chalk board

-~ with as many examples as are needed to establish this

od.of notation. ‘Your.list should include 5¢, IOQ"—,X and
25 ' we B o

/ 1
R .
\v . . \
&t ! J_Z 1 [ | L b L ~
K T+ 1 T T Al 1 T -1 T - 7

06 H1¢e26.3¢74¢ B¢ 6¢

IF WE WANT TO SOLVE A PROBLEM ABOUT MONEY,
. 'DO WE NEED THE GENTS SYMBOLS ON THE NUMBER
"+ |7 LINE? (No.) .

‘/
N

/ Erase the cents symbols you just wrote,‘ and fill in mc\n:e
numerals to .emphasize that this is just like any other num- -

/ ber line, even though you are representing penniest
I

Act1V1 ty'B

. For this activity use real coins or the printed coins provided
/ in thlS manual and in the Student Manuals.

- TOR IS A VERY PRACTICAL PELLOW, AND HE WANTS T

KNOW IF EARTH PEOPLE GET TIRED CARRYING AROUND
SO MANY PENNIES, WHAT SHALL WE TELL HIM?

4

'Have‘the childrén name all t‘ie denomlnatlons of monev they “«.

can, Then show them a nickel and ask how many pennies
éould be exchanged for one nickel. On the “chalk board

| nickel =

5¢

5 pennies =

~

43
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Take five penmes in one hand and five pennies in the other,
and then put them together Using repeatéd addition, de-
Velop the following table:

. .
: A ' | hickel = 5 pénniés = 5¢ | a : R
L 2 nickels = (5¢ + 5¢) = 10¢s= 10 pernies
| 3 nickels = (5¢ + 5¢ + 5¢) = 15¢ = 15 pennies .-
4 nickels = (5¢ + 5¢ + 5¢ + 5¢) = 20¢ = 20 pennies . !
' 5 nickels = (5¢ + 5¢ + 5¢ + 5¢ + 5¢) = 25¢ = 25 pennies

. .
/ PEEIEEN ¢

Near the top of the chalk board draw a number line labeled
to 25. At the left, label the line "pennies." Belaw this oL
line draw another line labeled "nickels." When' you ‘mark ‘
off the units on this line, be sure that your 0 is directly ) :

" under the 0, on the pennies line and that -your | 1s directly

v ‘ under the 5 on the, first line, and $9.on,
= . N 14
- pennies € T >
fr . O 12345678 910l /2/3M05 6171519202 022425%20Y 21
nickels €e————+———4 e e >
0 N 2 i 3 . 4 5
y AN Show the children a dime and .ask how many pennies itis

worth, Develop.a table for dimes in the same way you did ,
for nlckels, continuing as'long as you, consider hecessary. .

Draw a number line below the first two for dimes. ' Be sure
your |-point is directly below the 10- point on the penny
line and the 2-point 0 the nickel line :

Show the children a quarter and ask how. many pennies it is
woith. Develop a table and then a umber line as you did
for the other coins Ygur number-lines should now look like -

thlS’
AR pennies € N>
\ - . EEREREERE R RY VY- LYY /cmu.zgav:isasanuq
nickels e—— : S : S >
\ ‘ 0 1 E 3 4 d '
| .

dimes € ¢ " +— : >

\ .- ; : e

- . ) - '
quarters < } —+— >

f o 1




e . \
/ < |
. .
. ! o “/
W~ rksheet 59 . - Lo i N
t 16 - Name . . . 12
-‘ Use your aadtt;on slitde rule ot the number line to TO}HUStI‘QtG the IQt?Ke}‘aFiOQ._S ameng the
help you solve these problems, coins, draw dotted vertical lines as shown., '
. , - ' Point to: 5 -on the first line and ask what
17 pénnies * 9 pennies = _26 pennies = _26 ¢ coins could be used to represent the number
L  of cents. (5 pennies of | nickel.) Repeat
24 pennies + 4 pennies = 28 pennies = o2& ¢ . with 10, \l 5, etcy Continue until you think
, the children are ready for Worksheets 59,
63 penmes + 8 pennies = 7/ pennies = 7/ ¢ 60, and 6 1z and. then have the worksheets
o : .| completed. Do not‘have thé children do
1 sera0= /5 & the ‘starred problems on Worksheets 60 and . -
: ) 61 unless you have présénted the necessary
o ne's ob = 30 ¢ class work Lt
03 4. a0 = 97 ¢ After completing the worksheets, if the chil-
. - -~ dren wish to play with the printed coins in
6o 4 a2 20 ¢ their Student Manuals, have them paste the
. . sheet on a-piece of light cardboard or con-
e 166 = G2 e nCtion paper and then cut out the coins.
. " **"‘f\. \ » ‘ .
Worksheet 60 ) \\ : . Worksheet vl ' °
Unit 16 . Name \ . Unit 16 Name
3 " A} 2 N . . o
= / 5= i = 0 ' . . ' ‘ d
10¢ .4 . dimes 2 ,mckels /Y ?ennies | dime + | quarter =_/_0—¢+a25 ¢ = 35‘¢ .
20¢A= L .dimes = 4/ mcke!.s = 20 pennies . .
~— -] .
- X . % » 2 nickels + 2 dimes = /0 ¢4 020 ¢="30 ¢
60¢ = _O dimes = ./ nickels = 2% pennies ) .
- ! “ L4
’ N 1 ) . - -
. @ . 4 pennies + | quarter = < $+ LD ¢l ¢
v 504 =_/_ha!f dollars = 22 quarters = 50 pennies 0 .
"'I00¢ =‘:_2_half dollars:=‘ﬂ2/_quaners‘-= /00 pennies 3 Eenniés * 6 pennies = ] ¢t & €= 7 ¢
. 15¢ = 3 _nickels = /5 pennies R © *| half dollar + | _dime = S0 ¢+ /0 ¢t= GO¢- : .
s¢=_7 nickels = 38 pennies ' ' : .
. ' . . *2 quarters + 3 nickels = SO ¢+ /5 ¢ = __6€¢ ”
: B . . : )
45¢ = inlckels = __‘x__f_pennles ) : . ‘ T 1
‘ ) L)
. . o . -
; . 145
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TOR SAYS GOODBYE

%

At the end of the lessony about coins, Miss Johnsén noticed \

that Tor wanted to say something. He was waving his hand around

]

in the air for her attention, .

"What is it' Tor?" she asked. "Do y.c’>u want the children to
explain more about our money” "o ' .. ‘
"No " Tor sa1d "What I want to say is that I have to go

back to Titan now -~ at least for a while' -- and I have to say

goodbye. ‘Thank you all for teach1ng me so much "

Tommy thought he saw tears in Tor's eyes. "Don't go, Tor,"

he said, "we can still teach you about many, many more things. "

Then the children all gathered around Tor, begging him not

to leave, Sally said, "We like you so much, :.[‘or!“ and Joe aid,

"It's so much fun lea'rning with you;“ and John said, "Why do you

have to go, anyway? "

. Tor said, "I have to go now, while I still have enough food
and other supplies left for my journey., I have néver learned to eat

-

your food you know, even though I have tried "
1% .
"Tor's right, " Mary jsaid, "he can t gven eat cookles They

don't agree with him at all "o v

The children gro aned~. It"seemed very sad that their friend

could not eat cockies,

?

Miss Johnson said, "We wantto thank you ,. Tor, for coming
to visit us, . It kas been a great ple_asure to have you here. We
appreciate it o rnuch that we certainly will not try to make you

stay wheén we Kundersténd{why you h%ve to go home."
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1

¢

s Tommy said, "Tor, how soon do you have to leave?"

by

"It will take me a little while to check my space ship, "Tor -

_. said, "but then I must take off. "

"Well, check your ship and then come back -~ at least for

a minute," Tommy said.

While Tor was che‘cking'ah'is ship, insi\de and out, the chil-

dren and Miss Johnson were feveri shly plann1ng how they sh0uld

" say goodbye to»the1r little fr1end

"I'm going to draw a picture for him, "Sally said, and she

got busy with her crayons. ' : s

"I'm going to give Tor my shiny penny," Tommy said,

"Iet's put whatever we can gi\}‘e Tor _ori the’display table,

Joe sa1d "and let him take his pick.” ) T

1

"And when he leaves we w111 sing 'Happy ]oumey to him, "

Eddie said. .+ B -
\

i

’ /
"I pever heard of that song, " Iack said. "How/does itgo?"

. "It's Just like '‘Happy B1rthday,' only you sing/, Happy

Journey, dear Tor! instead."

" Goo'd idea.! " Jack said, and the other chil rén agreed.

When Tor returned, the Ghlldren were all aiting for him.
|'I‘ommy showed Tor fhe presents on the displa table. "You can
have whatever you want to take back to Tita with you, " Tommy
explained. . " Some of the children drew p1c)fures for yow; others
gave small things they thought your friends on Titan might l1ke to
see, We k&now you don't have space for anyth1ng very large.'

J‘
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' .as she’ gave-him an empty carton,

‘ rule, an abacus, and even a beam balance that Just h

" be left on the display table, 3 -

’ said "Hurry back, Tor'" "Don't forget us, Tor!" and "Say ) !
. hello to your friends on Titan!" _ ) A~ \

. Journey song. They wdatchéd and sang as Tor sprayed himself out

 to his space ship. They waited at the window whil\e he put the

.. They watchéd and watched until the ship was only a

Tor's eyes shone as he loqked at the gifts, "Pictures," he
exclaimed happily, "and pencils! Paper clips]! Crayons' Chalk!
A sh1ny penny! Oh What a WOnderful selection! What funI will o
have showing these things back home' y friends on.Titan have A ‘L

never seen anything hke them"'

K

"You will need this box to put:your resents in," Sally said

>
k4

" My, you think of everything"' Tor s id Then he began t
pack the box. The children clustered around, watching. Tor
mired each picture before he placed it in the\bottom of the X. )
Next, ‘he carefully placed all the small gifts bn top of the pictures,
Then, much to everyorie's surprise, Tor put in\ an additi 72( slide

pened to be

Tor said, "Thank you" again and again and the children

o

When everything was packed Tor picked up the box and
went to the window. The chfldren followed .singing the Happy

box 1ns1de the shlp.. Then he came,out once more, and stood on

L)

the ladder to wave goodbye.

, ) (N . .

F"eryone waved back, and shouted "Goodbye"

and "Good L
luck." *And everyone watched as the little space ship took off.

ttle speck \
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abacus, the slide rule and the beam balance?"

. . s ¢ '
¥No, they just happened to‘be left there on the table,¥ Miss
Johnson blushed, The ‘children smiled, enjoying the joke.

Then Sammy .said, "I'm g}aé you le,ft_them. there, Ithipkit. -
\ M . ) 1 : ”;f lad
was lucky, because anyone could see that Tor really wanted;them,"” <>~

. "I'm glad, tod, "ﬁ Miss Iohnson\said. "I think Tor will make

o5 o
-

good use of them, "

Tommy said, " Miss Johnson, do you think Tor will come bac.k' :

back to visit us agaih? "

3

"I don't'know, Tommy. He seems to have a very fast and- -,
. efficient space ship, but he never could explain how it was made
or how long it took Him to get Here, " '
"1 hope he does dome back sometime, " Sally said, "It was

.

“fun explaining things to him."

l Tommy said, "Well, who knows? Maybe some day we will

- have such a good space ship that we can go and visit him,"

Some of the children laughed, but Sammy said, "That just
_ might be possible,. you know," His remark seemed to brighten

every face in.the room,

~




